ABSTRACT The three-dimensional flow of Water based Graphene Oxide (GO-W) and Ethylene Glycol based Graphene Oxide (GO-EG) nanofluids amongst the binary upright and parallel plates is considered. The unsteady movement of the nanofluid is associated with the porous medium and the uniform magnetic field is executed in the perpendicular direction of the flow field. The basic governing equations have been altered using the Von Karman transformation, including the natural convection in the downward direction. The solution for the modeled problem has been attained by means of optimal homotopy analysis method (OHAM). The influence of the physical parameters on the momentum boundary layer, pressure, and temperature fields is mainly focused. Moreover, the comparison of the GO-W and GO-EG nanofluids under the impact of physical constraints has been analyzed graphically and numerically. The imperative physical constraints of the drag force and heat transfer rate have been computed and discussed. The results have been validated using the error analysis and the obtained outcomes have been shown and discussed. The obtained results are compared with the numerical ND-Solve method. It is obtained that the increasing order of the iterations reduces the absolute error and the results go to the strong convergence. Moreover, the impact of the physical parameters is more precise in the GO-EG nanofluid due to its higher thermophysical properties.
I. INTRODUCTION
The importance of the modern technologies and multi-tasking system in the energy sector, engineers and scientist facing diverse types of problems in which one is the joint problem of the fewer thermal efficiency of the common fluids. The low thermal conductivity of these fluids caused the thermal efficiency of the heat exchanging devices. To enhance the thermal efficiency of the base liquids and to enrich the heat transfer aspects of the devices the small sized metal (iron, steel, copper, brass) or non-metal (carbon, selenium, aluminium, sulfur) particles (1-100nm) has been used is the The thermophoretic and Brownian motion effects of the nanofluid have been examined by Buongiorno [3] . The shape of the nanosized particles rather than the spherical with new physical properties has been studied by Timofeeva et al. [4] . Similarly, the researchers tried to construct the suitable thermal conductivity models for the improvement of the heat exchange rate. These models are used in the field of nanotechnologies depend on the structure and behavior of the nanoparticles and base solvents. The efforts done by the researchers to define a comparative model for the improvement of the thermal conductivities. Maxwell [5] , Jeffery [6] , Davis [7] , Lu and Lin [8] and Crosser [9] are the well-known thermal conductivity models and used in most of the mathematical models related to the problems occurring in the field of engineering and technologies.
The flow among the parallel plates is comprehensively discussed by many numbers of the researchers. They obtained the experimental and theoretical results, graphical and numerical outputs using different type of nanofluid. Sheikholeslami and Ganji [10] analyzed nanofluid flow among parallel plates under the assumption of thermophoresis and Brownian motion effects. Sheikholeslami and Ganji [11] discussed completely the effect of copper nanoparticles with water amid in parallel channels. Sheikholeslami et al. [12] examined the fluid flow in parallel plates and rotating system under the effect of MHD and heat source. Mahmoodi and Kandelousi [13] studied the analysis of hypothermal behavior and entropy generation under the effect of thermal radiation in a regenerative cooling. Ellahi et al. [14] have used the new idea to study the shape of nanoparticles in a porous medium. They mentioned the entropy analysis of the different shapes of nanosized spherical particles. To discuss cylindrical shaped particles Akber and Butt [15] presented a unique type of flow of Cu-water nanofluids using platelet-, brick and cylindrical particles. The nature of different sized nanoparticles under the influence of porous media and mixed convection is scrutinized by Ellahi et al. [16] . Sheikholeslami et al. [17] very nicely discussed and presented a fresh idea to the fluid flows among parallel plates. Mahmoodi and Kandelousi [18] discussed a comprehensive analysis of aluminium nanoparticles and kerosene oil under the influence of heat sources in parallel rotating plates.
The similarity transformations are used to simplify the basic flow equations without disturbing the physical nature of the problems. Karman [19] have used the similarity transformation for the two-and three-dimensional flow problems. To discuss more comprehensively, Sheikholeslami and Ganji [20] provide a detailed information, and take three dimensional rotating plates. Rashidi et al. [21] described the effect of magnetohydrodynamic in the fluid flow model. They discussed briefly the influence of γ Al 2 O 3 − C 2 H 6 O 2 nanofluids the numerical value of physical parameters and graphical discussion section also included in their study. Ahmed et al. [22] fruitfully discussed γ Al 2 O 3 − H 2 O and γ Al 2 O 3 − C 2 H 6 O 2 nanofluid squeezed flow among parallel plates. Although, metal and nonmetal material have important applications and depend on their structure and properties. The carbon is the wellknown material for the formation of nanofluids and heat transfer enhancement applications. The suitable base solvents for the carbon materials are water, ethylene glycol, engine oil, kerosene oil. The thermophysical properties of the base solvent water, ethylene glycol and solid material of carbon and other solid materials have been studied by the researchers in [23] - [33] .
In view of the above important discussion the aim of the present work is to study the nanofluid flow of the water and ethylene glycol-based graphene oxide (GO-W/ GO-EG) nanofluid among the two parallel plates for the heat transfer enrichment applications. The medium between the plates is considered porous and the flow nature is unsteady under the influence of magnetic field.
The solution of the proposed problem has been obtained using the optimal homotopy analysis method (OHAM). Liao [34] , [35] was the first person to introduce this scheme for the solution of nonlinear differential equations. He further modified this method by introducing BVPh 2.0 package to enhance the convergence of this method [36] - [40] . The 20 th order square residual error can easily accessible through this method as archived by Gohar et al. [41] and Gul et al. [42] and Shah et al. [43] . The physical and numerical outcomes have been displayed and discussed.
II. MATHEMATICAL FORMULATION
Consider the unsteady incompressible (GO-W/GO-EG) nanofluids flow amongst the two vertical plates. The medium between the plates is considered porous and the plates are settled at y = 0 and at y = d. The plates are placed vertically in the xz plane in a Cartesian coordinate system and the fluid flow is along the z axis. The y axis is perpendicular to the plates. The nanofluid flow is in the downward z direction due the existence of gravity force. The velocity components u, v, w are acting along the x, y, z directions. Assume that T 0 and T 1 are the temperatures of the plates at y = 0 and y = d. Here B 0 is represented the applied magnetic field normal to the flow path.
Keeping in mind all the upstairs supposition, the main set of equations of nanofluids between two plates are given as 
The velocity segments are u, v and w along the x, y and z directions, T is the temperature, the acceleration due to gravity is represented by g, ρ nf show the density of the solid nanoparticles, υ nf show kinematic viscosity of the solid particles, p show pressure, k is the permeability,
is the ratio of the thermal conductivity and heat capacitance. Where electrical conductivity is represented by σ nf . The set of appropriate boundary conditions are.
The thermophysical constraints of the nanofluid are defined [25] :
The Von Karman [19] similarity transformation for the proposed problems have been used as
Inserting Eq. (8) into Eqs. (2-5) we obtained a system of nonlinear differential equations as: respectively. The non-dimensional pressure term p is presented as:
The Skin friction or the drag force
at the lower plate and the Nusselt number or heat transfer rate
are presented as [27] :
III. SOLUTION BY OHAM
To find an analytical solution we use OHAM procedure, Eq's (9-12) solved by a well-known and an efficient OHAM technique. OHAM procedure gives a succession solution and in the first step the trial solution is selected which satisfies the physical conditions. The trial solution for the proposed problem is obtained as:
The selected linear operators are given below
where c 1 , c 2 . . . . . . c 9 are arbitrary constant which is included in general solution. k th Order approximation of average residual errors is introduced by Liao [34] .
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Here ε t represent the total residual error. In the increasing order of approximation, the sum of the total square residual error has the tendency to rapidly converge the solution. The specified values of optimal control convergence parameters is 
IV. RESULTS AND DISCUSSION
The two sorts of (GO-W and GO-EG) nanofluids flow amongst the two uprights and parallel plates for the heat transfer enhancement applications is analyzed in this research. The geometry of the problem is displayed in Fig.1 .The solution of the problem has been obtained through OHAM technique using the BVP 2.0 package up to the 20 th order approximation. The detailed discussion of the physical and numerical outputs has been deliberated in the following sections.
A. VELOCITY PROFILES
The impact of the embedded parameters over the radial and azimuthal velocity profiles for the GO-W/GO-EG nanofluids were examined physically in Figs therefore the velocity is decreased, and this effect is same for both the radial and azimuthal velocities. The influence of the Re(Reynolds number) versus f (η) & h (η) velocity profiles for both sorts of GO-W and GO-EG nanofluids have been shown in Figs. 8,9 . Clearly the Reynolds number is the ratio of inertial force and viscous force and by cumulative the values of Reynold number the inertial effect overcome the fluid movement and that's why Re decrease both velocity pitches. Further, this effect is relatively fast in the 
FIGURE 8. Reynolds number Re versus f (η).

FIGURE 9. Reynolds Number Re versus h(η).
GO-W nanofluid. The effect of the unsteadiness parameter S versus velocity fields f (η) & h (η) for both sorts of nanofluids GO-W and GO-EG has been displayed in Figs. 10,11. The velocity pitches diminish for the increasing value of S. In fact, greater amplitude of the unsteadiness parameter S increases the thickness of the momentum boundary layer and the velocity field declining. It is observed that the decreasing effect of GO-W nanofluids is comparatively slow in the radial velocity, but this effect is fast in azimuthal velocity. VOLUME 7, 2019 FIGURE 10. Unsteady parameter S versus f (η).
FIGURE 11. Unsteady parameter S versus h(η).
FIGURE 12. Nano particle Volume fraction φ versus P(η).
B. PRESSURE PROFILES
The alteration of pressure distribution with various physical parameters of GO-W and GO-EG nanofluids has been depicted in Figs. 12-14 . By raising the volume fraction the pressure profile is also augmented as revealed in Fig. 12 . In fact, the concentration of the fluid, increasing with the rising value of the volume fraction φ and the pressure profile augmented. This effect is almost same for the GO-W and GO-EG nanofluids near the walls and comparatively larger in GO-EG in the middle. Fig. 13 display   FIGURE 13 . Reynolds number Re versus P(η).
FIGURE 14. Unsteady parameter S versus P (η).
the influence of the Reynold number versus the pressure distribution. The greater values of the Reynold number decline the pressure profile. In fact, the sturdy inertial forces of the Reynolds number decline the pressure distribution. In other words the intermolecular forces between the molecules is very high because the molecules of the fluids are tightly packed high pressure is needed to decrease the inertial forces to make the fluid in motion from rest. Again, this effect is comparatively faster in GO-EG nanofluid in the middle of the walls. Fig.14 shows the result of unsteady parameter S, versus the pressure profile and no doubt to mention that for larger value of S the pressure field is decreasing, the reason behind this for larger value of S the momentum boundary layer thickness increasing the collision between the molecules is increased due to this process pressure profile is decreased and this effect is quicker utilizing in the GO-EG nanofluid as compared to the GO-W nanofluid. In short way, the thermal conductivity of GO-EG nanofluid is stronger than the GO-W nanofluids and as a result the viscous forces become feeble with the larger amount of the unsteadiness.
C. TEMPERATURE PROFILE
The changes in temperature field with different embedded parameters of GO-W and GO-EG nanofluids have been depicted in Figs. 15-18. Fig.15 depicts the temperature field for varying values of Prandtl number Pr in the existence of GO-W and GO-EG nanofluids. It is obvious that Pr enhances due to decelerating the thermal boundary layer. The decline effect is relatively strong in GO-EG nanofluid as compared to GO-W nanofluid. Fig. 16 shows the variation in the temperature field with the fluctuation in the volume fraction φ. Temperature field increases due to the rising value of φ for both sorts of GO-W and GO-EG nanofluids. Fig.17 depicts   FIGURE 18 . Unsteady parameter S versus (η).
TABLE 1.
The experimental value of the base solvents and material are [25] , [26] .
that by raising Reynold number temperature pitch is decreasing in the presence of GO-W and GO-EG nanofluids. In fact, the inertial forces improved with the excess of Reynolds number and as a result the cooling effect increases to reduce the thermal boundary layer. In other words, the strong inertial forces strengthen, the inter molecular forces and the atoms of the fluid are becoming closely pack due to strong chemical bonds between atom and molecules extra energy is needed to break the bond. The strong thermal conductivity of GO-EG nanofluid the cooling effect is relatively faster in GO-W nanofluid and the temperature profile decline quickly for more values of Re utilizing GO-W nanofluid. Fig.18 witnesses the influence of unsteadiness parameter in the temperature profile. It is noticed that by growing the value of unsteadiness constraint, the temperature field accelerating for larger values of S under the consideration of GO-W and GO-EG nanofluids.
V. TABLES DISCUSSION
The experimental values of the base solvents and materials revealed in Table.1. Tables 2, 3 average square residual error of Ethylene Glycol-Graphene Oxide and Water-Graphene Oxide executed in a different order of approximation. We also noticed that average square residual error value can be reduced by increasing the order of approximation. In Table 4 , 5 the impact of the various physical parameters versus skin fractions f (0)& − h (0) have been examined. The larger value of Re improving the inertial effect and as a result the f (0) increases. Further, this effect is relatively fast in the GO-EG nanofluid while in Table 5 the skin fraction −h (0) declines and this effect is more appropriate in GO−W nanofluid as compared to GO − EG nanofluid.
In Table 4 the declining values of the unsteady parameter S reduce the skin friction f (0) while for the same values of S in Table 5 Tables 4,5 for both types of nanofluids GO − W /GO − EG nanofluids respectively. Table 6 . Represent heat transfer rate, Physically the larger amount of nanoparticle volume fraction utilized for the heat transfer enhancement. Therefore, the rising values of φ decline the cooling effect. Similarly, the increasing values of the unsteady parameter S increasing the temperature field while its decreasing values enhancing the heat transfer rate as shown in Table. 6. The temperature field decreases with larger amount of Prandtl value and cooling effect improves as depicted in Table. 6.
The comparison of OHAM and Numerical (ND-Solve) methods have been displayed for the GO-EG and GO-W nanofluids in Tables 7, 8 . Clearly, the increasing number of iterations reduces the absolute error between the two methods. The increasing number of iterations of the numerical method and increasing order of the approximations of the OHAM method reduces the absolute error and the results approach towards the strong convergence.
VI. CONCLUSION
In current article we examine, unsteady incompressible MHD 3D water and ethylene glycol-based graphene oxide nanofluid flow passed through a permeable medium limited by two vertical plates. The two types of nanofluids (GO-W) and (GO-EG) have been used in the mathematical model for the heat transfer enhancement applications. The governing equations have been altered into the set of nonlinear differential equations by using the Von-Karman transformations. The proposed problem is solved by the well-known OHAM method for the velocity profiles, pressure distribution and temperature profile. The numerical ND-Solve method has been used for the validation of the obtained results through OHAM.
The main outputs of the problem are pointed out as: 1) Radial and azimuthal velocity profiles depreciated with the larger values of the magnetic field M, porosity parameter Kr, unsteady parameter S, Reynold number Re.
2) The radial and azimuthal velocity pitches are increasing with the rising value of the volume fraction φ. 
